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FDTD Simulations
Finite-difference time-domain (FDTD) simulations are performed by using commercial software (Lumerical Solutions Inc.) A total field scattered field (TFSF) source is used for illumination, as this source type yields a scattered field separate from the incident field and is therefore well-suited for scattering analysis. FDTD simulations are calculated in three dimensional simulation regions. Frequency-domain power monitors are used to collect scattered light. Material parameters, measured with a UV-Vis-NIR Ellipsometer, are inserted into simulations in Figure 5e . For theoretical investigation, constant refractive indices of 3.25 and 1.41 and negligible absorption are assumed for As 2 Se 3 and PVDF, respectively, and utilized for the design of colored nanostructures. The use of real material parameters results in major decreases in scattering efficiency for smaller wavelengths, as the As2Se3 core absorbs strongly in this region.
Analytical Solutions
Analytical solutions for scattering from coated spheres are based on Lorenz-Mie formalism. Scattering efficiency for unpolarized light can be expressed as; as a boundary condition in our simulations (see Figure S7 ). This angle is valid only when measurement is performed in air.
However, after spiral formation, the third environment becomes As2Se3 instead of air. To avoid this problem, we design the simulations with the contact angle boundary conditions for the springs and non-slip boundary condition for the rods and spheres.
Khudiyev, Tobail and Bayindir | bg.bilkent.ed.tr | Tailoring self-organized nanostructured morphologies 13/15 Figure S9 shows the results of our simulation at temperatures T = 205, 215 and 230 C. The simulation at low temperature (T = 205 C) resulted in spiral deformation of the PVDF-covered glass core, which agrees with the experimentally observed phenomenon (3b). Increasing the temperature to 215C decreases the viscosity of the glass core and hence accelerates the process of spiral formation, which eventually culminates in the fractionation of the core. Our simulation predicts that rod formation should occur after prolonged time periods, and that these rods should display varying edge shapes (unlike our experimental results, cf. Fig. 3c ). The reason for this discrepancy is that our simulation uses the experimentally determined contact angle between PVDF and PES as determined experimentally (CA = 122 ), which is only valid when measured in air. However, after spiral formation, the third environment is As 2 Se 3 instead of air, which renders the simulation inadequate for predicting rod edge shapes. To avoid this problem, we use the solution at t = 500s and continue the simulation using a different PVDF-PES boundary condition. Figure   4 shows that the break-up proceeds and rods start to form after t = 700 s, and appear in full at t = 1000s,1000 s and stay stable for up to 600 s. At a more elevated temperature of T = 230 C, the spiral formation takes place 10 times faster than it does at 215 C. However, the experimentally observed sphere formation cannot be obtained by the simulation due to two reasons: The first reason is the boundary condition change, as in the previous case. The second reason is that this simulation assumes that PES is still solid and forms a rigid wall. This is not the case at T = 230 C, which is higher than the glass transition temperature of PES (T g = 220 C). If the boundary conditions are changed, our T = 230 C simulation predicts that rods should form at t = 100s (as opposed to 1000s at T = 215 C). After the formation of distinct, polymer-embedded viscous As 2 Se 3 rods, surface tension will cause the formation of spheres.
Because the surface energy of the interface between PVDF-As2Se3 ( = 0.012 N/m) is less than that of PESAs 2 Se 3 ( = 0.1 N/m), 2 , PVDF prefers to enclose As 2 Se 3 and core-shell spheres form. In addition, we notice that by increasing the temperature, the axial shift between the interface perturbation peaks decreases.
The main reason of this axial shift is the viscosity of the core. Increasing the temperature reduces the core viscosity and hence reduces the shift. If this shift reaches zero, the axisymmetric condition is valid and necking starts to occur. In addition, we perform the simulation of the rods and spheres formation for 5 µm long wires to demonstrate the long-term nanostructures, as shown in Figure S9 . 
